Abstract: Neoplastic or non-neoplastic masses are common findings in the oral cavity of cats and dogs. The aim of this prospective study was to compare the results of cytological examinations of lesions of the oral cavity following fine-needle aspiration (FNA), fine-needle insertion (FNI), and impression smear (IS) with histopathological results being considered as the diagnostic gold standard. In total, 85 dogs and 29 cats were included in the study. Cases were included when histology and cytology (FNA, FNI, and/or IS) were available from the same lesion; -agreement and accuracy between cytological and histopathological results were calculated. Eighteen cytological specimens were excluded, with a retrieval rate of 84.2%. 
from the northern part of Italy, and were referred to large clinics of this region. Cases were 87 included when cytological and histological specimens were available from the same lesion. 88
89

Procedures 90
From oral cavity lesions, cytological specimens were obtained by FNA and FNI using 91 different Gauge needles (21-25 G) using 2.5-5 ml syringes for aspiration. All samples were 92 obtained by inserting the needle through the oral mucosa. The insertion path was placed in the 93 anatomic region included in the planned excisional procedure of the mass. IS were obtained 94 from lesions surgically excised and prepared after accurate blotting of the specimen with a 95 clean absorbent paper to remove blood and tissue fluid in excess. When possible, FNA, FNI 96 and IS were performed on the same lesion. All cytological smears were stained with May-97 ameloblastoma instead of squamous cell carcinoma), or if a cytological diagnosis of any non-120 neoplastic lesion (e.g., inflammation) instead of neoplastic was obtained and vice versa. 
Oral lesions 159
Of the 114 animals, 110 (96.5%) had single oral lesions and 4 (3.5%) multiple lesions 160 (Table 1) . Sixteen (14.0%) of the 114 cases were excluded from the study because cytological 161 results were unsatisfactory with every method (i.e., FNA, FNI and IS); therefore, no 162 cytological specimen was available for review. 163
164
The 16 cases that were excluded belonged to dogs, and histological diagnoses included 165 peripheral odontogenic fibroma (former fibromatous epulis) (n=7), gingival fibroepithelial 166 hyperplasia (n=3), chronic mixed inflammation (n= 2), acanthomatous ameloblastoma (n=1), 167 adenocarcinoma (n=1), fibroma (n=1) and myopericitoma (n=1). Two other cases were 168 excluded because histopathology showed two different concurrent neoplasms in the same 169 lesion, including a dog with melanoma and osteosarcoma, and a dog with ossifying fibroma 170 and acanthomatous ameloblastoma. (Table 2) . 214
215
In dogs, the highest sensitivity and specificity for the diagnosis of oral tumors was 216 recorded using FNI (98.0% and 100.0%, respectively). For diagnosing non-neoplastic lesions 217 both FNA and FNI showed very high specificity (100.0%) with a moderate sensitivity 218 (75.0%) ( Table 3 ). The PPV was very high for neoplastic and non-neoplastic lesions with all 219 methods (98.1-100.0%), and the NPV was very high with neoplastic and non-neoplastic 220 lesions for all methods, except for tumors using IS and FNI which was low or moderate 221 (50.0% and 75.0%, respectively). Accuracy was very high for both neoplastic and non-222 neoplastic lesions with all methods (91.8-98.2%). 223
224
In cats all cytological methods yielded very high sensitivity and specificity for the 225 diagnosis of oral tumors and non-neoplastic lesions (94.1-100.0%) ( Table 4) . PPV for tumors 226
and NPV for non-neoplastic lesions were very high with all methods (100.0%), and PPV for 227 non-neoplastic lesions and NPV for tumors were high (80.0-87.5%). Accuracy was very high 228 for both neoplastic and non-neoplastic lesions with all methods (95.6-95.8%). 229
230
The most represented oral tumors, with more than 10 cases, were melanoma (n=22) in 231 dogs and SCC (n=14) in cats. IS was the most reliable cytological method in the diagnosis of 232 canine melanoma, with high or very high sensitivity, specificity, PPV, NPV and accuracy 233 (88.9-100.0%) ( Table 3) . FNI was the most reliable technique for the diagnosis of feline SCC, 234 with high or very high sensitivity, specificity, PPV, NPV and accuracy (83.3-100.0%) ( Table  235 4). sensitivity, specificity and PPV for FNA in dogs and cats (from 75% to 100%). However, 294 among the three methods used for diagnosing oral tumors in dogs, FNI showed the highest 295 sensitivity and specificity (98% and 100%, respectively), and for non-neoplastic lesions FNI 296 performed equal to FNA, with very high specificity (100%) and moderate sensitivity (75%). 297
The IS method performed less than FNI and FNA in dog oral tumors, yielding a low NPV 298 (50%) which was also reflected in a low sensitivity in the diagnosis of non-neoplastic lesions. 299
Accuracy of the three methods was very high for the identification of neoplastic and non-300 neoplastic lesions, with slightly lower levels recorded for IS (91.8%). 301 302 Therefore, in dogs FNI and FNA may be superior to IS but the results, overall, suggest 303 that all the three methods are useful to achieve a diagnosis of neoplastic and non-neoplastic 304 oral lesions in this species. In cats, for both neoplastic and non-neoplastic lesions, sensitivity, 305 specificity and accuracy were all very high, and PPV and NPV were high, suggesting optimal 306 performance of each of the three methods. histopathology to achieve a correct diagnosis in some oral cavity lesions. 327 328
Conclusions 329
In conclusion, to the best of our knowledge, this is the first report evaluating the 330 diagnostic usefulness of FNA, FNI and IS to diagnose oral cavity lesions in dogs and cats. 331
The elevated agreement and accuracy suggested that cytological examination of oral cavity 332 lesions is an effective procedure in both species when compared with histopathology. Because 333 cytological examination performed either with FNA or FNI allow immediate evaluation, may 334 not need anesthesia and is cost effective, in a clinical setting may represent the first diagnostic 335 approach of mass lesions of the oral cavity in dogs or cats. Our results, however, also 336 highlight the primary importance of histopathology to achieve a correct diagnosis in oral 337 cavity lesions, emphasizing its role as gold standard in particular for unsatisfactory 338 cytological samples. 339 340
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